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INTRODUCTION 


This report summarizes and analyzes data on community sewage 
works in the United States based on tlie 1957 Inventory of Municipal 
and Industrial Wastes Facilities (1). This is the third such study pre- 
pared by the Public Health Service (2), (3). 

Comprehensive data are presented by States, major drainage basins, 
and community size groups. 

History 

The Public Health Seiwice initiated comprehensive activities in the 
compilation of water and sewage statistics in 1939. Such data have been 
gathered since that time in varying forms. (For a more complete dis- 
cussion of Inventory development see Supplement 213 — Public Health 
Beports (3).) 

Following passage of the Water Pollution Control Act of 1948 (P. L. 
845, 80tli Congress), the items collected concerning sewage works were 
expanded, and data on industrial wastes sources were added. These 
data were listed by drainage basins and, when analyzed, furnished base 
information for the development of comprehensive programs for the 
control of water pollution. At the same time that these data were being 
assembled, the Public Health Service was continuing the compilation of 
its Inventory of Water and Sewage Facilities in cooperation with the 
state health departments. Since both sewage works listings were similar, 
it was logical that they be combined. 

Separate listings were developed; one for water supply facilities, the 
other for sewage arid industrial wastes facilities. The data items in- 
cluded in the latter listing arc shown in the form headings reproduced 
in Figure 1. 

Beginning in 1952, these data were requested from the State agency 
responsible for water pollution control activities. While many States 
have produced annual revisions of the inventory beginning in 1953, the 
listings for the entire United States were not available until 1957. 

A National Inventory of Sewage and Industrial Wastes Facilities is 
currently being prepared for printing, and will be available for distribu- 
tion in the fall of 1958. 

Reports as received from the various State agencies were edited and 
then embossed on metal address plates. Using normal listing equipment 
whicli extends lines of data listed vertically on the plates to a horizontal 
position on the forms, the inventories were printed. While plates are 
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Figure 1, 

filed alphabetically within a State, the use of small metal tabs for coding 
■permits the preparation of listings by drainage basins, State administra- 
tive regions, or other breakdowns depending on requirements. Correc- 
tions of reports arc handled by reeinbossing only the items affected or 
by complete reembossing depending on the number of corrections. 

I. BASIC DATA 

Methods 

This summary is based on the data contained in the 1957 Inventory 
of Sewage and Industrial Wastes Facilities; however, 1953 data were the 
latest available for Alabama, Michigan, and Louisiana. In preparing 
this summary report only those entries pertaining to municipal selvage 
facilities were used. All institutional and industry data were eliminated 
from consideration. The term '’municipal” includes not only incoi’po- 
rated and unincorporated communities, but also sanitary districts in 
their many forms, and such places as mill villages where there is a perma- 
nent resident population engaged in the normal domestic pattern of 
living. 

The basic Inventory listings were checked for omissions and irrelcvan- 
cies, certain data were interpreted for coding, and all pertinent items were 
pimched into cards. Programs were developed and the tabular material 
produced using modern, high-speed machine tabulating equipment. 
While this processing method proved superior to older, band-tabulation 
procedures, the time necessary for processing due to the wide data spread 
and the machines’ physical limitations indicated the need for program- 
ming future summaries using electronic computers. 

The basic tabular data are shown in three major classifications: popu- 
lation groups, States, and drainage basins. In one instance, data are 
grouped by the standard Census Bureau geographical areas. 
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Figure 1 — Conttnucd. - ' 

Ranges for the population groups used are as follows: 

Groiip Population Range 

1 Under 500 

2.... 500-1,000' 

3 1,000-5,000 

4 ; 5,000rl0,000 

5 10,006-25,000 

6 . . .'. 25,000-50,000 

7 '. ; 50,000-100,000 

, 8 . .....' 100,000 and over 


Individual entries were assigned to a particular population group on the 
basis of the 1950 census population of the conummity. For those un- 
incorporated places Avhere census data wore not available, and where the 
State water pollution control agency had not furnished a ^census” popula- 
tion, data from the 1956 Rand-McNally Commercial Atlas were used. 
Lacking this, the estimated population served was used as the "census” 
population. Sanitary and other special districts were classified in the 
group represented by the estimated population served where no ^'eensus” 
population was attributable to the entry. 

The United States was divided into drainage basins by the Public 
Health Service following passage of the Water Pollution Control Act of 
1948. With but minor modification, these same basins have been used for 
this report. The following is the list of the major basins: 

Missouri Hiver 

Southwest— Lower Mississippi 
Colorado River 
WcBtorii Gulf 
Pacific Northwest 
California 

Upper Mississippi Groat Basin 

Western Groat Lakes 


Northeast 
North Atlantic 
Southeast 
Tennessee River 
Ohio River 

T.nlr^ :TPi*ia 











Figure 2 delineates these basins on a United States map. 

These basing are further broken down into 242 subbasins. Data have 
been tabulated by these subbasins, but are not reproduced in this report. 
This detailed information has been furnished to the cooperating organiza- 
tions, and is on file at the Washington headquarters of the Public Health 
Service’s Water Supply and Water Pollution Control Program. 


MAJOR RIVER BASINS OF 'THE UNITED STATBS* 



07 UPPER MISSISSIPPI 

08 WESTERN GREAT LAKES 

09 MISSOURI RIVER 

10 SOUTHWEST- LOWER MISSISSIPPI 

11 COLORADO RIVER 

12 WESTERN GULF* 

13 PACIFIC NORTHWEST 

14 CALIFORNIA 

15 GREAT BASIN 


Figure 2, 


01 NORTHEAST^.. 

02 NORTH ATLANTIGl 

03 southeast; -yx 

04 TENNESSEEli RIVERS 
05- OHIO RIVERS 

06 LAKE ERIE.'; 

> ■ 

fUHLIO SERVICE • OSES 


Data for estimated population served were quite complete in the inven- 
tory listing. Where such data were not available, the census populations, 
rounded to the nearest 10, were used. These cases comprise the only 
instances where arbitrary procedures were used to add individual data 
items to the inventory. All other data items are as furnished by the 
reporting agency. 

In the summary data none of the estimated population-served figures 
has been rounded off, because of inherent dilHculties in adjusting several 
sets of comparable data simultaneously. No fictitious precision is im- 
puted to these data, hmvever, since they are, at best, only estimates. 

Summary Data 

The basic data produced in this summary are presented in nine tables. 
National summaries are given in tables 1, 2, and 3 for sewer systems, 






sewage disposal and treatment. Detailed data by States, population 
groups, and major drainage basins are presented in tables 5 through 9, 
inclusive. 

The data in tables 1, 2, and 3 represent a portion of the data appearing 
in the total columns of the detailed tables. They arc presented as separate 
items for clarity and comparison, and for a quick summary of nationwide 
conditions. 

Both tables 2 and 3 present additive data, as do the corresponding 
detailed tables (6 and 7). Where more than one type of settling tank 
was present in a primary plant, the plant was classified in an "other” 
category. In secondary treatment plants, two or more secondary proc- 
esses arc often present. Rather than present only unit process data which 
are not additive, secondary plants were arbitrarily assigned to a process 
on the following basis for table 7. Land application, oxidation ponds, 
and sand filters were considered subsidiary to cither activated sludge or 
trickling filter processes. As a consequence, where any of these processes 
followed an activated sludge process or a trickling filter, they were not 
counted in this table. Both land application and oxidation ponds were 
considered subsidiary to sand filters. In a very few instances, both 
trickling filters and the activated sludge process appeared in the same 
plant. These cases were individually examined and assigned on the basis 
of professional judgment. 


Table 1. General and treatment summary for the United States 



Number 

Percent 

Numliot of comiiiuiiilica 

11,131 



SiOf.S 

7,966 

100 

27,5 


71.6 



Typo flewcra-^iiiiiiibcr of coniiuunttiOB: 

8,632 

1,451 

• 82. 1 


> 13.8 

noth 

428 

t4,l 


620 


102,047,712 

98, 361,396 
21,917.665 
76,443,731 

7,518 

41 


Entliniitoil popitlalion; 



22,3 


77.7 

Thkathknt 



0.6 


2,730 

100 

36.3 


1. .3 


4,647 

1,860,330 
25, 666, 745 
5,590,952 
43, 325,701 


Katitiiatcil potiiilntion oorved by: 

2.4 
33. 6 



7.3 


56.7 



I Pcrconi of ronorteil cn«ei!, not peroont of total coinimiiiliiea. 
* Lorb than getflmoiilalion. 








Table 2, Primaiy treatment plant summary for the United States 


Process 

Number 

Estimated 

Percent of 

of 

plants 

population 

served 

Number 

of 

plants 

Estimated 

population 

served 

Septic tanks 




3.8 

imholT tanks. 



28« 5 

Alechanically cleaned tanks 

656 

80 

.53 



13. 0 
72.7 

5.2 
4.0 

1.3 

Plain, hopper bottom tonkn 



Settling tanks — ^No detail in Inventorv 

1,019,261 


Otuera and Unkno>vng 


Total , 












100. 0 


Table 3. Secondary treatment for the United States 


Process 

Number 

Estimated 

■ Percent of 

of 

plants 

population 

served 

Number 

of 

plants 

Estimated 

population 

served 

Activated sludec 




57. 1 

21.6 

i'rickling filters: 

Standard rate 




High rate 


J\ alsjX, UpA 

^10. 2 

Sand filters 



17. 5 

, 13,8 

loind application 



8. 5 

1.9 

Oxidation nonds 




2. 3 

Utbers and Unknown 



9.2 

lo8 





1. & 


4,647 

43,325.704 

100.0 

100.0 


Table 4. 


Population connected to seivers and served by disposal facilities- 
groups 

[Egliniatcd rop«!nlioii| 


-by population 


Population gizo gronpg 


Undor 500 

500-1,000 

1.000- 5.000 

5.000- 10,000 

10.000- 25,000, 

25.000- 50,000 

50.000- 100,000. . . . 

Over 100,000 


Total.,!. 


Served by 
sewage 
disposal 1 
facilities 

Connected, 
to sewers' 

Served bv sewage 
disposal 1 facilities of 
other communities or 
sanitary districts 

Contributed 
by other 
coninuiniticB 
for disposal 

368,086 
1,207,421 
9,590,763 
7,266,284 ! 
11, 128, 680 
8,044.376 
8,446,722 
52, 309, 064 

421,226 
1.288,961 
10,681.868 
8, 437, 838 
13,695.429 
10,276,364 
9,570,393 
43,989,317 

54,010 
88,740 
1,275,033 
1,375,455 
3, 139, 508 
2,842,312 
2, 406, 466 
8,959, 054 

870 
7, 200 
183,928 
203,901 
572,759 
610, '324 
1,202.795 
17,278,801 

98,361,396 

98,361,396 

20,140. 570 

20,140,578 


- vvwugv xyiisiiu 

ScHttgo Treatment." 
1949, 


r-i:: w •>* bowhbo by any, inotliod. The tcmi ie not avnoiivinoiia wltii 

Glossary Water and Sewage Control Engineering, American Society o/civif Engineer*) 
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Data for certain selected processes used in intermediate and secondary 
treatment plants arc presented in table 8. These data are not additive, 
and both plants and populations have been counted under multiple 
headings where two or more processes arc present in the same plant. 

The data reported in table 9 for sludge processing are not additive, 
Wlierc several processes occurred in one plant, the plant was counted 
under the various headings. Since it is not possible to distribute the 
population served among the various processes used in a single plant, 
such data are not included. 

Table 4 presents population served data by the various population 
groupings, in order to relate them properly to the census population of 
the communities within each population group. Normal data processing 
techniques count communities and census populations within the proper 
group. However, if the sewage is disposed of through another community 
or a sanitary district, the population served is counted for the group in 
which the other community or sanitary district falls. Without special 
treatment of the data, comparisons are not adequate. Column 3 of this 
table shows the population connected to sewers within the communities 
of the particular group, while column 2 shows the population which is 
served by disposal facilities of cominimitics in that group or by special 
districts classified in that group. Columns 4 and 5 show the population 
interchange when sewage is disposed of through nonlocal facilities. 



Table 5. Summary of setcer systems and scivage disposal by population groups. States and drainage basins 
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Table 5. SumTtiary of sewer systems and sewage disposal by population groups. States and drainage basins — Continued 
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Table 9. Summary of chlorination^ grease and grit removaU and sludge processing by population ff-oups. States and drainage basins 
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II. ANALYSIS AND INTERPRETATION 
General 

In 1957, 11,131 communities in the United States liad sewer systems 
serving 98.4 million persons. TJiia was slightly more than 57 percent of 
the total estimated population of the country in that year. These server 
systems served communities having a census population of 102 million, of 
whom 96.4 percent were connected to the sewer systems. 

Of the 98.4 million population sewered, 22.3 percent discharged raw 
sewage and 77.7 percent treated selvage. If minor treatment — less than 
sedimentation — is not considered as treatment, sewage from 75.8 percent 
of the population connected to sewers is treated. 

The 76.4 million persons served by treatment resided in 8,066 separate 
communities and were served by 7,518 treatment plants. The majority, 
61.8 percent, of these plants furnished secondary treatment, and served 
56.7 percent of the population served by treatment. Seeondary trea tment 
plants served 44 percent of the total population connected to sewers. 

States 

The percent of census population in sewered communities connected 
to the sewer systems varied considerably among the S tates, ranging from 
74.5 percent in New Hampshire to over 140 percent in Nevada. The 
percentages by States for this item are given in table 10, together with 
percentages of connected population from which sewage is discharged 
raw or treated for both 1945 and 1957. The percent of census popula- 
tion sewered exceeds 100 percent in some cases because 1957 estimated 
population served data are compared to 1950 census population data. 

In 16 States the population served by treatment exceeds 90 percent 
of the total sewered population. This is twice as many States as re- 
ported such a high percentage in 1945. As noted above, treatment ia 
provided for 77,7 percent of the population served by sewers. This 
nationwide figure is exceeded m 23 States. In 1945 the population 
served by treatment was less than 20 percent of the sewered population 
in 9 States, while in 1957 this had been reduced to 2 States, Maine and 
New Hampshire, 

Geographical Areas 

Census Bureau geographical area groupings have been used in table 11 
for the purpose of analyzing general sewage works data. The States 
included in each group are listed in the footnotes of this table. The 
grouping of data on a geographic basis such as is used here is not entirely 
pertinent to evaluation of sewage works. However, the groups are 
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standard ones used for a variety of governmental statistics, and their 
use here permits comparisons to be made with data in other fields that 
might be pertinent to an analysis of a special problem. In addition, the 
Stales in each group afford some homogeneity of economic, industrial, 
and social patterns. 


Tabic 10. Percent of census population in scivercd communities connected to seivers and 
ratv and treated discharge—by States 



Populttliim 

Ccrcoiit of connected poimlatioii sewage 
dieclinrgcd 

State 

ill Bowcrcil 

coiiiiiiiiiiiticii, 
(icrociit of 
CCIIHIIH 

liition 

llnw 

Treated 


1945 

1957 

1945 

1957 

■ 

Alalia 1 ... 

78.7 

52. 0 

47.9 

40.0 



12'J.6 

9.1 

4.4 

90.9 


A I 11 nn 

82.0 

47.3 

40.6 

52.7 


C* ii’ilifi 

107. fi 

26.5 

2.3 

7.3.5 



IM, 6 

14.4 

5.9 

85.6 

94.1 


88.0 

23.9 

7.8 

76.1 

92.2 


05.6 

81.4 

8.0 

18.6 

92.0 








.53. 5 

25.9 

46,5 

74. i 


03.7 

40.3 

39.5 

.59. 7 

60.5 


89. .5 

76.2 

53.2 

23.8 

46.8 


96. 5 

6.7 

5.0 

9.3,3 

95.0 


98.0 

29.3 

16.4 


83.6 


85.9 

31.2 

28.3 

60.8 

71.7 


101.0 

.30.0 

20.3 


79.7 


99.6 

73.1 

12.6 

26.9 

87.4 


08. 6 

79.5 

73.0 

20. 5 

27.0 


84. 9 

97.7 

89.1 

2.3 

10.9 


0) 

8.3 

4.0 

91.7 

96.0 


87. .5 

38.3 

29.2 

61.7 

70.8 


97.8 

10.7 

14.3 

81,3 

85.7 


811.2 

12.9 

7.7 

87.1 

92.3 


81. 3 
HI. 9 

71. 8 
81.0 

67.3 

73.0 

25. 2 
19,0 

.32.7 

27,0 


98.7 

71.2 


28.8 

45.0 


91.2 

53. 8 

51.8 

46.2 

48.2 


141.8 

4.0 

i>. 1 

96.0 

94.9 

18.8 

97.7 

99.8 


74. .5 

89.9 

81.2 

10,1 


98.0 

21.8 

2.3 

78.2 


1.34. 7 

0.5 

0.2 

99.5 


99. 6 

37. 6 

29.3 

62.4 

70.7 
69.9 

79.7 
82.2 
95,6 


99. 6 

35.5 

30.1 

64, 5 


93.6 

16.7 


83,3 

Ohio.., 

102.4 

.33.0 


67.0 


89. 0 

21.7 


78.3 


98.7 

81.6 

8.1 

18.4 
27. 1 

91.9 

58.0 

99.3 

58.8 

84.7 


89.6 

72.9 

42.0 


84,0 

18,1 

0.7 

81.9 


89.7 

41.9 

41.2 

58.1 

81.9 


98. 3 

18,1 

IS. 3 


99. 8 

82.4 

54. 2 

17.6 

45.8 

98,0 


96.9 

8,0 

2,0 

92.0 

Utah. 

102,7 

86.8 

59,5 

13.2 

5.2 

40,5 


84. 3 

94.8 

70.1 

<55*7 

Viruliiin 

98. 8 

72,1 

34.3 

27.9 


102.7 

79.3 


20.7 

10.4 

91.3 

36.1 

42,4 


86.4 

89.6 


?6.1 


97.2 

8.7 


’Wyoming 

104.1 

63.9 



Total. 

96.4 

37.3 

1 22.3 

62.7 

77.7 


> These porcentngoe ora not aliown, ainco they nro unrcfllietlo thio to the olTcot o£ the WaeWngion Suhuc. 
hail Snnilary Commiwton aiaolinrglng to the Dialrlot of Cohiminn plant. 
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On this basis the variations in percentage data are materially reduced. 
Only in tlie Pacific area does the percent of sewered population con- 
nected To treatment facilities exceed 90 percent. The corresponding low 
percentage is for the East South Central group where 55.7 percent is 
served by treatment. This latter figure compares with only 31.3 per- 
cent treated in 1945 in the same group of States, indicating substantial 
progress. 


lable 11. Population screed by seivers and sewage treatment— by geographical areas 


Geographical area 


Now Eiiglatiil • 

MitWIo Attanlic * 

Soiitli Atlantic^ 

£aat North CeiitraH... 

Eaai Soitth Central 5. , . 
WcBl North CciUral*.. 
West South Central . 
Alcitintniii *. 

Pneifio 

Total 


1950 census 
population 
of sotvered 
cotnmunilics 

Estimated 

popiilaiion 

connected 

Percent of 
census 
Iiopiilalion 
couiicctcd 

Percent of 
national 
total 

population 

Percent of connected 
population — 
sewage discharged 

to sewers 

to sewers 

connected 
to sewers 

Ilnw 

Treated 

7,457.052 
24,880.112 
10,073,854 
22, 644, 009 

6, 438,212 
23.888.535 
9. 541.001 
22, 298, 605 

86.3 

96.0 

94.7 

98.5 

6.r. 

24.3 

9.7 

22.7 

30. 7 
28.6 
27.6 
11.3 

69.3 

71.4 

72.4 
88.7 

4, 540, 363 
8,548,368 
8,686,785 
3.112.949 
12,104,220 

4, 136.957 
7. 556,663 
8, 097, 385 
3. 530,294 
12, 873, 744 

91.1 
88.4 

93.2 

113.4 

106.4 

4.2 
7.7 

8.2 
3.6 

13. 1 

44.3 

36.9 

16.5 

22.2 

9.3 

55.7 
63. 1 
83.5 

77.8 
90.7 

102,047,712 

98, 361,396 

96.4 

100.0 

22.3 

77.7 


Go.”trFW| VWni.. Norlh C.rolto,, Soull, Crolin., 

I Ohio, Iiulian^n, Illiiioia, hfichigaii, Wisconain, 

A Tenncflflce, Alnhamo, Missisdipni, 


Drainage Basins 

Analytical data for the major drainage basins used in this report are 
presented in table 12. The North Atlantic basin has 10.9 percent of the 
total sewered communities in the United States, but these contain 22.0 
percent of the population. The Upper Mississippi basin has the largest 
percentage of communities, 13.9 percent. In the Western Gulf basin 
sewage from almost 98 percent of the sewered population is treated 

percent of the population is so served. 

While the above data types are interesting in developing a national 
picture of pollution conditions, the administrative arrangements neces- 
sary to solve the remaining raw sewage discharge problem are pointed 
out m the community analysis portion of table 12. In the Ohio River 
Basm over 58 percent of the population is served by treatment—lowcr 
than the national average of 77.7 percent, but a reasonable figure when 
considered m liglit of what existed in this basin 10 to 12 years ago. Yet, 
52 percent of the communities in the Ohio basin discharge all of their 
sewage raw. The administrative complexities of dealing with this sub- 
stantial percentage of communities in the solution of their sewage prob- 
leras are obviously greater in proportion than in some other drainage 
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areas. While cnfoi’cement of and compliance with pollution-control 
measures is along State lines, the development of the basin concept over 
the last 20 years makes comparisons of this type necessary for proper 
evaluation of program operations. 


Table 12. Percentaiio data for sewer systems and raw and treated discharge by drainage 

basins 


Alnjor (Irainnge kfteins 

Percent 
of U. S. 
total com- 
inuiulics 

Percent 
of census 
[loptilntion 
connected 
to sewers 

Percent of 
national 
total^ 

population 
conncolcd 
to sewers 

Percent of con- 
nected popula- 
tion — Rowago 
discharged 

Percent of total coiniuu- 
nilics discharging 

Raw 

Treated 

Raw 

Treated 

HoiIi 
ratv and 
teonted 



MSk 

9.9 

27.3 

72.7 


WM 

2.6 

North Atlantic 




21.5 

78.5 



.7 

Soiilliongt 



6.6 

35.9 

64.1 

27.3 


1.5 

Tcnncasco liivcr 

1.3 

108.5 


46.2 

53,8 

43.4 



Ohio iliver . , 

12.2 

95.6 

9.7 

41.7 

58.3 

52.0 

46.8 

1.2 

Lake lilric, 

1.9 

103.2 


5.0 

9.5.0 

|i|] 


1.8 

Upper Miasisaippi 

13.9 

91.8 

12.1 

14.7 

85,3 




■Wcaterii Great Lakes 

5.1 

97.8 

6. 4 

10.9 

89.1 


El 


MisBOiiri liivcr , . 

10.1 

96.1 

4.1 

BhKl 

62.0 

23.8 

^Kfi 9 











sippi. 

8.4 

91.9 

5.3 

34.8 

65.2 

17.8 

82.1 

. 1 

Colorailo Iliver 


127.6 

.8 

6.7 

93.3 

15.4 

84,1 

.5 

WcBtcrn Gulf 


98.1 



97.8 

2.7 

97.3 


Paciric Nortliwcst 


100.6 


42. 5 

.57.5 

28.2 

69.8 

2. 0 

California 


107.5 


2.0 

90.0 


94. 1 


Great Basin 

1.2 

105.2 

■jB 

50.2 

49.8 

25.9 

73.4 

. 7 

'i> . I 





77.7 





■■ 









Population Groups 

Table 13 presents data showing the percentage distribution among the 
various groups for servered coinmiinitiea, census population of these 
communities, connected population, populations discharging raw and 
treated sewage, and number of treatment plants. 

Disposal facilities of communities in group 8 or of sanitary districts 
classed in this group serve 53.2 percent of the total United States servered 
population, approximately the same percentage as in 1945. However, 
this same group accounts for only 1.0 percent of the sewered communities 
in the United States, and for 2.2 percent of the total treatment plants. 

In general, the percentage data developed in this table closely parallel 
similar data for 1945- Tlie major difference is in the percent of total 
sewered communities for those of less than 500 population, This in- 
creased to 11.3 percent in 1957 from 8,8 percent in 1945. 

The percent of census population connected to sewers within each 
group, together with the percent of population discharging raw and treated 
sewage for both 1945 and 1957, is given in table 14. 

For 1957, there are no discernible patterns for percent of census popu- 
lation served by sewers, whereas, in 1945, there were increasing percent- 
ages with iacreasiug commimity size except for group 1, 
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In 1945, three of the groups bettered the national percentage of treated 
discharge, while in 1957 only group 8 exceeds the national average. 
However, all groups have experienced substantial increases in the percent 
of sewered population served by treatment plants. The largest such 
increase was in group 7, where the percentage increased from 54.3 in 1945 
to 74.6 percent in 1957. 


Table 13. Percentage data for sciver systems ami raio and treated discharge — by 
popidation groups 


Pcpiiladon eine groups 

Percent of 
total 

niimhcr of 
sewered 
communi- 
ties 

Percent of 
1950 census 
population 
of sewered 
coniiniiiii' 
ties 

Percent of total popiilniion coniiecicd 

Pel cent of 

total 

niinihcr of 
treatment 
plniils 

'J'o 

sewer 

sysKenis 

To raw 
discharge 
or 

IreatniciU 
facilities t 

To raw 
sewage 
discharge 
facilities 

To sewage 
irentnient 
facilities 

Under 500 



n 

■1 

0.4 

1.6 

12.7 

7.9 

12.4 

9.6 

9.8 

45.6 

0.4 

1.1 

8.9 

7.2 

11.0 

7.8 

8.3 
55.3 

10.7 

17.6 

46.1 

11,5 

7.9 

2.7 

1.3 

2.2 

SOO-1,000 

1,000-5.000 

5,000-10,000 

10,000-25,000 

25,000-50,000 

50,000-100,000 

Over 100.000 

Tolnl 

100.0 

Si 

100.0 

100.0 j 


100.0 

100.0 



* Percent of total connected population discharging throiigii sower outfall facilities of the population group , 


Table 14. Percent of census population connected to setvers and population discharging 
raw or treated seivage within population groups 


Population size groups 

Percent of census 
populiitioii in sewered 
communities con. 
nected to sewers 

Percent of connected population dificlinrging 

^ i 

Raw 

Treated 

1945 

1957 

1945 

1957 

1945 

1957 

Under 500 

500-1,000 

1.000- 5,000 

5.000- 10.000 

10.000- 25,000 

25.000- 50.000 

50.000- 100.000 

Over 100,000 " 

Total 

92.7 
77.1 
77.6 
83.4 
88.0 

9.5.7 

96.7 
95.3 

112.1 

90.1 

82.5 

96.5 

101.3 
100.7 

101.4 
96,9 

35.7 
>35.5 
139.1 

42.0 

43.7 

41.8 
45.7 

33.0 

25.5 

29.2 

29.1 
23.8 

24.4 
26.0 

25. 4 

19.1 

64.3 
t 64.3 

1 60.8 

58.0 

56.3 

50.2 

54.3 

67.0 

74.5 

70.8 

70.9 
76.2 

75.6 
74.0 

74.6 

80.9 

91.1 

96.4 

37.3 

22.3 

62.7 

77.7 


» o’? dlBejiarging through acntlpublio facilities not Included. 

0,1 percent di£cltarging tlirougli somipiiLlic facilities not incjiidod. 


Comparison mth Prior Data 

Selected comparative data from earlier statistical summaries are 
presented in table 15, The 1957 Inventory shows an increase of 2,214 
community sewer systems and almost 24 million persons served over the 
1945 data. These represent mcreases of 24.8 and 31,6 percent, respec- 
tively. The increase in population served by treatment facilities was 
63.1 percent during this same period, while there was a decrease of 21.4 
percent m the numher of persons connected to raw; sewage discharges. 
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Table 15. Coinparativo data for 19d0~57 for sewaiio disposal systems 



i 19‘10 

1945 

1948 

1949 

1957 

Numlier of sewered coiiinuiniticB. . . 

CciiauB poiiiilntiuU; ; • • • 

Esliiiuitcd iiopulnium coimootoil. . , 
Porconi of coiifiiia iHijiiiliilion eon- 

B.-Hf) 

1 75, 72B, (100 
70,505,000 

93.1 

0,917 

102,012,692 

>74,740,007 

91.1 

(:| 

76,600,685 

70,850,870 

11,131 

>102,047,712 

98,361,396 

96.4 




Hnw diHclinrgo! 

Numlier of comniniiiUcB. 

EBliiuntcd po|iiilati()ii eerved 

Porcoiii «f Howoreil poiKi* 

• ■ 

Trcalod (Imnliurgo: 

Numlier of Oommuultleii. 

F, KfliiiiKUcil popiiliuloii horvoil 

PareoiU of i‘ili>l ncwcroil impu- 

» 3, 597 
29,«l{9,000 

42.4 

>.5.005 

40,617,000 

57. 6 

< 3,610 
27, 067, 703 

37. 3 

* 5, 400 
46, 065. 1 14 

62.7 

• 3,800 
27.982,490 

.36. 5 

(*) 

<18, 698, 195 

63. 5 

« .3, 710 
28,067,350 

35.6 

(») 

.50,703,520 

64. 4 

» 3, 165 
21,917,665 

22,3 

• 0,066 
76,443,731 

77.7 


* Pnia iiol nvnlliililo. 

> coiiBiiA (111 In. 

5 1950 consuR ilmn. i i 

>Iiicluilc« Uifi coin muni il(;rt (ilAcliiirnlnti iiolli riiw iiuil trnniml sowngo. 

{ Inclmlcn 17.') coniiMiiultioH illAciiiirgliig lioili raw anil troatcil itoivago, 

> Iiicliiilca coinmiiniiicA ivhoro only |>nrl of Huwagu la (Itucimrgoil unirontcd. 

« Iiiduiica 100 coititmmllicB (llacliarRlUK liiMh raw and iroaicd aownge. 

I Iiiclndca 7.990 iioimlnllon diiiidiargiiig lUroiigU Huini.|)iililic faclliiica.iuul iinl Included in diactiargo dain. 

Since 1940 tlio pci'contago of tolal Howcicil population connected to 
raw (liaoliargc faoiliiicH liaa declinoil almost one-half. While tliia indi- 
cates suhstantial prof^rcHS, the dcidine in total population in this category 
for 1940 “J.9.57 lias only heen 26.7 porcimt. The obvious conclusion is 
that treatment has hi5en keeping abreast of population increases, but 
that it has not nuule HubstaiUial reductions in the population discharging 
raw ficwagc during the last 17 years. Tentative estimates based on 
these data indicate there has even been a sniall increase in population 
equivalents from connniinity systems discharged to the streams of the 
Nation. 

Table 16 presenlH data for 1940, 194.5, and 1957 relating to population 
served and popidation discharged to the stream based on assigned per- 
centage reductions for the various ilcgrees of trea tment. These reductions 
were derived from population cfjuivalent tlata rejmrtcd in the 1957 Inven- 
tory for approximately 56 percent of the sewered popula tion. Table 16 
is based on “population” only, since comparable population equivalent 
data are not available for years earlier than 1957. 


Table 16. Semtj^a discharf^e to watercourses in J940, 1945, and 1957 


Trent moiH 

Anidgucil 

liercont 

rodiiollmi 

IlBllinntcd iiopulnllou dlnclinrgcd — 1000*# 

1940 

1945 

1957 


0,0 
.0 
31.3 
45. ,5 
82.5 

■ 1 

■ 1 

■ 




Seoondnry 

Toml,,,, 

IMHUHHH 

48,952 

49,777 



HBH 
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This analysis indicates that an increase of 4.5 percent in the total 
population discharged to streams occurred in the period 1945“1957» and 
that an increase of 6.3 percent occurred during the 1940-1957 period. 

Even with the remarkable increases in population served by sewage 
treatment since 1945, the fact that sewage from over 52,000,000 persons 
is still discharged to the Nation’s streams is cause for reflection as to the 
efficacy of current poIhition«abatemcnt programs. 

Preliminary population equivalent data extrapolated for the entire 
sewered popidatiou indicate that community sewer systems receive in 
excess of 140 million population equivalents. These same prclhninary 
adjustments further indicate that approximately 75 million population 
equivalents are discharged to streams. This entire group of data is 
being subject to special study which will be reported in a later paper. 

Development of Community Setter Systems 

During the years since World War II, there has been a marked increase 
in the urban population with the concomitant development of the so- 
called metropolitan area. Data presented by Hyde (4) indicate that in 
the urban population a lag of 5 to 8 million persona not served by com- 
munity sewer systems has existed since I860. In 1945 (3) the lag was 
approximately 7 million persons. The data in this summary indicate a 
lag of only 3.7 million persons. While the census population used for 
comparison is mainly for 1950, the application of a ratio of 1957 to 1950 
census data for the entire United States would increase the lagged popu- 
lation to only slightly over 4 million persons. In addition, the percent of 
total United States population sewered in 1957 increased to 57.5 percent 
from approximately 53 percent for 1940 through 1949. Table 17 presents 
information showing the development of community facilities. 

These two facts tend to indicate that the new urban population is 
being connected to sewer systems as it develops, and that some headway 
has been made in reducing the population resident in urban areas but 
not served by the community sewer systems. 

Over 2,200 communities have installed sewer systems since 1945, 
an increase in number of almost 25 percent. The corresponding increase 
in sewered population is almost 32 percent. The increase from 1945 to 
1957 in the census population of sewered communities is slightly less 
than 25 percent. Since the sewered population increase is substantially 
greater than the corresponding increase in census population of sewered 
communities, further credence is given to the statement that there is a 
trend tmvard reduction of the popidation in urban communities not 
connected to sewer systems. 

As would he surmised, the preponderance of sewered communities is 
in the smaller population size groups. Almost 76 percent of sewered 
communities had less than 5,000 population, and 95.1 percent had less 
than 25,000. Contrasted to this, the large populations served are in the 
larger population size groups. The communities of over 100,000 popu- 
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lation comprise only 1.0 percent of the total communities yet they furnish 
44.7 percent of the population connected to sewers, and serve over 53 
percent of this population through their I'aw discharge or treatment fa- 
cilities. These percentages are slightly less than those in 1945. These 
data are shown in table 13, and accumulated percent data for 1945 and 
1957 arc shown in table 18. 


Tabic 17. Development of seiver systems in the United States 



Total United 
States popula- 
tion— uiillione 

Sewage facility development 

Year 

Numbered of 
setvcrcil 
coniiiiiinilics 

Population 
served by 
sowers — 
millions 

1860 ' 

31.4 

10 

I.O 

1870 

38. A 

100 

4.5 

1800 

50. 2 

400 

9-5 

1890 

62. 9 

450 

16.1 

1900 

76. 0 

950 

24.5 

1910 

92. 0 

1,600 

34.5 

1920 

105. 7 

3, 000 

47.5 

1930 

122. B 

5, 100 
6,800 

61.5 

1935 

132.0 

69.5 

1940 > 

132. 7 

8, 516 

70.5 

1945 « 

139.6 

8,917 

(*) 

74.7 

1948 » 

« 114. 6 

76.7 

1949 * 

« 149. 2 

W 

78,9 

1957 

‘ 171.2 

11,131 

98.4 



' Dnia for 1R<)0 to 1935, inclusive, from Ilyclo, C. G.t Modern Sewage Uisposnl, FcUcrnlioii of Sewsgo 
Works Associations, 1938, pp, 1—14. 

. * Data for 1940 from (2). “Nmnlicr of communities corrected from 8,518.” 

« Dotn for 1945 from (3). 

* Data for 1948 and 1949 from unpnldislicd U, S. Public. ITenith Service data. 

» Jiily 1 data, estimated by Census Bureau, Current Population Keporla, Scries P-25. 

• Not available. 


Table 18. Percent of total seiocred communities and connected population by population 

groups 



Communities sewered 

Kstinisted connected 


(accumulated percent 

population 


of total) 

(accumulated percent 

Population size groups 



of total) 


1945 

1957 

1945 

1957 


8.8 

11.3 


0.4 

500-1,000 

27.6 

28.9 


1.7 

1,000-5,000 

76.3 

75.7 


12.6 

.5,000-10,000 

87.6 

87.1 

19.7 

21,2 

10,000-25,000 

95.3 

95.1 

31.9 

35.1 

25,000-50,000 

97.7 

97.8 

41.6 

45.6 

50,000 100,000 

98.9 

99.0 

S1.2 

55.3 

Over 100,000 


100.0 


100.0 


The data in table 18 present some interesting items, Other than in 
the smallest two groups the accumulated percentages of total number 
of sewered communities were practically the same in 1957 as in 1945, 
while some rather significant divergences are apparent in the accumulated 
percentages of estimated populations connected to sewer systems. Wliile 
the increase in number of sewered communities appears to have been 
distributed among the several groups proportionate to conditions existing 
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ill 1945, the connected population increase has been proportionately 
larger in the communities between 5,000 and 50,000. 

In the 1945 summary (3) it was pointed out that while the largest 
community group (over 100,000 population) was the dominant one with 
respect to population served, the practice in the communities of this 
group was, in almost every case, a special problem, and, that this does 
not represent sewage works practice in the United States. This statement 
is just as pertinent when the 1957 data arc considered, and may he even 
more so when some of the above facts arc considered. 

Sanitary Distticts and Communities Serving Others 

As reported in the 1957 Inventory, over 20.1 million persons in the 
United States were served by raw discharge or treatment facilities of 
other communities or sanitary districts. This is a 65«porcent increase 
over similar data in 1945. With respect to special districts which dis- 
charge sewage from the majority of the population included in the 20.1 
million figure, it should be noted that only those districts arc included 
which were reported as such by the States as separate inventory listings. 
There are undoubtedly other such districts, many of whose boundaries 
arc conterminous with the community they serve, whose existence as 
such has not been reported, and hence are not reported in this summary. 

While some of the increase in population served by other communities 
and/or special districts may be ascribed to better reporting, the con- 
clusion is obvious that this method of sewage disposal is being resorted 
to much more frequently. In table 19 the percentage intcrcliango of 
population among communities for 1945 and 1957 ore shown. There has 
been a substantial increase in population served by other communities 
or sanitary districts for the communities in tlio smaller groups, and a 
concomitant rise in the population received by facilities of the largest 
group for disposal. It may well bo argued that this is a gratifying de- 
velopment, since larger plants arc normally bettor operated and designed 
more rationally. However, the situation still remains that most of the 
smaller communities are so situated that they cannot avail themselves 
of sucli favorable circumstances as connection to larger systems. Their 
problems are no less real, however, and invito the concern of olficial 
agencies. 

Type of Sewers 

Data from over 10,500 communities reported in tlio inventory indicate 
that 82.1 percent are served by separate sower systems, 13.8 percent by 
combined sewer systems, and tlic remainder have both separate and com- 
bined sewers. Table 20 shows the percentage of each typo sowers within 
each population group. During the period 1945 to 1957 tlioro was an 
actual decrease in the number of comnuinitics reporting combined sower 
systems, with practically all of the increase being reported for com- 
munities having separate sewers, It appears that the trend is toward 
separate systems, exclusively. 
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Table 19. Permit of semred population served by or serving others— by population 

groups 
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TUEATMENT 


More than 76 million persons in the Unitoil States were server! hy 
7,518 treatment plants in 1957. Table 1 shows the number of plants and 
population served for each degree of treatment, together with corres- 
ponding percentages. 

Secondary trea tincnt serves the largest number of persons and accounts 
for almost 57 percent of all plants. Since 1945 there has been a 100- 
percent incroaso in the number of persons served by secondary treatment 
and a two-thirds increase in the number of secondary plants. These 
pcrccntago-chaugc data, together with other available comparative data 
for the years 1940 to 1957, are shown in table 21. 

Significantly, there have been decreases since 1949 in the numbers 
of plants for all degrees of treatment other than secondary, and sub- 
stantial decreases in the number of persons served by treatment of less 
than sedimentation for l>oth the 1949-1957 and 1945-1957 periods. 

The percentage distributions within population groups and drainage 
basins for number of plants and population served for the various degrees 
of treatment are presented in tables 22 and 23, respectively. 

With respect to population groups, and with the exception of inter- 
mediate treatment, no significant patterns are discernible. Intermediate 
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treatment frequency iiicreaBcs as does the size of community as to both, 
numbers of plants and populations served. 

On the other hand, there are quite significant differences in practice- 
among the drainage basins. In the Western Gulf basin almost 97 percent 
of the population connected to treatment is served by secondary plants, 
compared with less than 23 percent so served in the Northeast basin. 
The Missouri River basin has the highest percentage of population 
served by intermediate treatment, ^vhilc the Pacific Northwest basin 
reports the greatest percentage served by primary treatment. There 
appears to be some correlation bcuveen the degree of treatment and the 
degree of industrialization with possible correlation, also, with popula- 
tion density or degree of urbanization. Such an analysis, however, has 
not been made for this report, and any definite conclusions await further 
study. 

Table 21. Seimga treatment data — 1940 to 1957 
NUMBER OF PLANTS 
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I IiicludeB 12 plants — unknown tranlinont. 
^ IncludcB 25,000 — unknown Ircatincnt, 

* ( ) dciiDlCB ilccroaao. 


Primary Treatment 

In 1957 there were 2,730 primary treatment plants in the United 
States serving almost 26 million persons. Table 2 shows the number of 
plants and estimated population served for the several types of plants, 
together with corresponding percentages. 

Imhoff tank plants are the most numerous type, comprising almost 
40 percent of all primary plants. In 1945, Imhoff tank and septic tank 
plants together comprised 83,5 percent of the total primary plants, and 
served 36.0 percent of the population. In 1957 these percentages had 
declined to 68.3 and 16.8 percent, respectively. While the number of 
Imholl plants increased from 1945 to 1957, there was a 31.2 percent 
decrease in the population served. The corresponding decrease for 
septic tank plants was 25,5 percent. 
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The increase in mechanically cleaned tank primary plants was sub- 
stantial. They comprise almost onc-foiirth of all primary plants, but 
serve 72.7 percent of the overall population. From 1945 to 1957 they 
increased over 84 percent in iinmherB and 95.1 percent in population 
served. 

Table 24 shows the percent of plants of various types as well as 
connected population within each population group. Table 25 reports 
the same data by drainage basins. In general, septic tank and Imhoff 
plants predominate in the smaller groups, with mechanically cleaned 
lank plants coming into major use in the communities of over 5,000 
population. Considerable variation in practice exists among the various 
basins. In the Pacific Nor thwest basin over 93 percent of the population 
served by primary treatment is connected to plants with mechanically 
cleaned tanks. The corresponding ligure is only 4.4 percent in the 
Western Gulf basin. 

Intermediato and Secondaty Treatment 

Almost 49 million persons in the United States arc served by 4,747 inter- 
mediato and Hccomlary treatment plants. The activated sludge process 
is used in 589 plants serving 24.8 million persons — over 57 percent of the 
total population oorvc<l by secondary treatment. Trickling fdters, both 
standard and high rate, total 2,682 plants and serve over 15 million 
persons. Intermediate treatment is defined as chemical treatment with 
sedimentation in the absence of any secondary process. There arc 100 
such plants serving 5.6 million persons. 

Percentage distrilmtion within population groups and drainage basins 
for the various major secondary treatment processes are shown in tables 
26 and 27. Activated sludge plants arc the predominant type in cities 
of over 25,000 population. Standard rate trickling filters predominate 
in the communities under this size. The use of oxidation ponds is a 
major item in group 1 — less than 500 population. 

The distribution of plant types by drainage basins shows considerable 
variation in practice. In the Lake Krio basin, almost 55 percent of the 
plants are of the activated sludge typo while in the Colorado River basin 
only 5.2 percent are reported. In this latter basin, 43.7 percent of the 
plants arc oxidation ponds. Sand fdters continue to be a major plant 
typo only in the Northeast basin. High-rate trickling filters comprise 
a majority of 52.7 percent of the plants in the Pacific Northwest basin. 

As explained in the introductory section, two types of data are presented 
concerning intermediato and secondary treatment. First is additive 
data whore plants incorporating t wo or more processes have been arbitrar- 
ily assigned to a typo oif plant. In former summaries (2), (3) data were 
arranged on a unit process basis, TJiis type of arrangement has been 
continued to present comparablo data. 

Comparative data ore presented in table 28 for the years 1940, 1945, 
and 1957. The population served by the activated sludge process 
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Table 25. Primary treatment— percent of types of plants and population served within drainage basins 
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Table 27. Secaadtny treatment— -percent of types of plants and populadon served teitkin 
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Table 28. Intermediate and secondary treatment processes — comparative data for 1940, 

2945 and 1957 
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Table 29. Plants providing chlorination and grit removal by population groups 
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incrcased from 11,6 to 25.0 million during the 1945-57 period. This 
represents the largest increase. The greatest percentage increase during 
this period was for oxidation ponds. The number of plants increased 
from 45 to 631, and the population served increased from 0.2 to 2.4 
million. 


Sludge Digestion 

Units for the digestion of sewage sludge were classified under four head- 
ings: Septic tanks, Imhoff tanks, separate, and stage. Separate sludge 
digestion units increased over 100 percent from 1945, to a total of 2,790 
plants. Imhoff tanks were used for sludge digestion in 2,759 plants. 
Separate digestion units comprised a majority of digestion facilities in 
plants located in communities of over 5,000 population. Imhoff tanks 
and septic tanks predominate in the sraaller plants. 

Sludge Dewatering 

Sludge drying beds are; reported in use at 5,342 plants — 71.1 percent 
of all treatment plants. Over 1,700 plants are listed as not having sludge 
dewatering or other organized method of drying in use. The majority of 
these plants are small septic tank or Imhoff tank plants, where sludge is 
drawn infrequently. It is probable that some of the plants reported in 
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this category may have drying units that have not been reported in the 
inventory. 

Chlorination 

Almost 38 million persons are served by 2,216 plants incorporating 
chlorination facilities. This comprises 49.5 percent of the people served 
by treatment and 29.5 percent of the treatment plants. In 1945, com- 
parable percentages were 34.2 and 21.8, respectively. The increaso in 
population served since 1945 is 136.0 percent and in the number of plants 
is 75,6 percent. 

As in 1945, New York and New Jersey have the largest miinber of plants 
equipped for chlorination— rl83 and 176 respectively. California and 
New York have the largest populations served by chlorination. 

The provision of chlorination facilities increases as the size of com- 
munity increases. Percentage data for 1945 and 1957 are shown in table 
29. In group 1, only 18.1 percent of, the plants ha Vo chlorination, while 
in group 8 almost 55 percent of the plants provide chlorination. 

Grit Removal . 

The removal of grit from sewage is practiced at 1,581 treatment plants 
serving almost 52 million persons. While this represents only 21.0 per- 
cent of the treatment plants, they serve almost 68 percent of the popula- 
tion connected to treatment. Percentage increases from 1945 to 1957 
were 106.7 and 86.1 percent for treatment plants so equipped and popu- 
lation served, respectively. 

Comparative pcrcentago data for 1945 and 1957 are shown in table 29 
for the various poj)ulation groups. Rather striking changes have oc- 
curred since 1945 in the plants serving communities of over 1,000 popula- 
tion. The percent of total plants having grit removal devices in these 
groups has increased substantially. 

Grease Removal 

Grease removal as an integral unit in the treatment process is reported 
to ho in use at 101 plants in the United States, serving 6.7 million persons. 
Tliis report indicates fewer persons served in 1957 than in 1945. It is 
considered that this item may be substantially underreported due to a 
confusion in tho use of coding symbols in the inventory. 
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Note.— T he data presented in this report constitute only a small portion of the 
material prepared from the inventory. The population grooi> data are a primary 
classification and were prepared as a single entity. The State data were synthesized 
from the data by population groups within each State, and the major drainage basin 
data were synthesized from the individual subbasin data. 

These tables are available in the Washington headcpiarters office of the Public 
Health Service. Excerpted data will be made available to interested parties. In 
addition, a variety of special tabulations can be prepared on request. 

Any correspondence relating to special tabulations or to the availability of unpiib* 
lished data should be directed to; Water Supply and Water Pollution Control Program, 
Public Health Service, U. S. Department of Health, Education, and Welfare, Wash- 
ington, 25, D. C. 
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